INTRODUCTION.
It is not unusual for chicks hatched by the same hen or in the same incubator to differ with respect to vigor. Some of them may be strong, thrifty, and have the ability to make a rapid growth when properly brooded and fed; while others may lack that robustness of constitution which is essential to normal development.
The eggs from which the chicks are hatched must be responsible for these easily observable and oftentimes pronounced differences, and the question arises whether eggs have any physical characteristics which may be correlated in any way with these differences in vigor.
In order to begin the study of this subject, the work on eggs reported in this bulletin has been carried out. So far no effort has been made to correlate the observed differences existing among eggs with the vigor of the resulting chickens, but the senior author has already pointed out that small eggs produce small chicks which have a high mortality and a slow growth.* The investigations herein described were begun in January, 1915. Two pens of single comb AVhite Leghorn pullets were selected and placed in two colony laying houses of similar t)^pe. Each pen consisted of twenty females and one male selected with respect to uniformity of age, breeding, and appearance.
During the first year the fowls were fed as follows : Pen 1 received cracked corn scattered in litter, together with a dry mash consisting of 90 percent corn meal and 10 percent beef scrap. This mash was fed in a hopper to which the fowls had constant access. Pen 2 received whole wheat scattered in litter together with hopper-fed mash consisting of 45 percent wheat bran, 45 percent wheat middlings, and During the second year, the fowls were fed as previously described except that the amount of beef scrap in the mash was doubled. This increase in the amount of beef scrap was made in order to bring about a better egg production since the original ration lacked variet}^and seemed to be somewhat unpalatable. The mortality among the corn fed fowls was very low, but several of the wheat fed fowls died apparently from digestive troubles.
The fowls were trap nested and the eggs were examined by the junior author on the day following that on which they were laid. This examination consisted first in weighing the eggs as received at the chemical laboratory. Then each egg was opened and the yolk transferred to a piece of filter paper so as to absorb any trace of white which might adhere to it. The weight of the yolk was then determined at once. This method was found to be more satisfactory than that of separating the parts after boiling.
In the discussion of the results, the weights of the eggs and yolks examined in 1915 and in 1916 will first be considered; then the influence of the egg cycles on egg and yolk weight will be taken up ; and finallv the studies of the egg production of individual hens will be discussed.
INFLUENCE OF RATION ON WEIGHT OF EGG AND RELATIVE WEIGHT OF YOLK.
Results for 1915. Table I which follows shows the number and average weight in grams of the eggs which were examined during 191-5, arranged and averaged according to weeks. Table II shows the number and average weight of the yolks of the eggs which were examined during 1915, arranged and averaged according to weeks. Table III was derived  from Tables I and II and shows The heavier the Qgg, the smaller the percent of the total &gg that is yolk.
2.
The lighter the &gg, the greater the percent of the total egg that is yolk.
3.
The heavier the tgg, the heavier the yolk.
4.
The hens in the corn fed pen laid lighter eggs than did the hens in the wheat fed pen. The following tables give the data for the three-egg cycles : CONCLUSIONS.
(1).
The heavier the egg, the heavier the 3''olk.
(2).
The heavier the egg, the smaller is the total percentage of the egg that is yolk. In general, the first egg in all cycles has a lower percentage of total egg that is yolk than has any of the other eggs. The results indicate that the presence of a considerable amount of animal protein in the ration for laying hens tends to weaken the vitelline membrane. The eggs and yolks from the wheat fed fowls ai-eraged somewhat heavier than the eggs and yolks from the corn fed fowls. In 1915 with the smaller amount of scrap in the ration the percentage of the total egg that was yolk was greater in the eggs from the corn fed fowls ; but in 1916 with a larger amount of scrap, the percentage was smaller than in the eggs from the wheat fed fowls." (10).
During the second year of the test, the weight of eggs and A^olks and the percentage of the total egg that was 3^olk, were greater than during the first year.
